Elevated temperatures alter TRPV1 agonist-evoked excitability of dorsal root ganglion neurons.
The vanilloid receptor 1 (TRPV1) is activated by capsaicin, several endogenous lipids, acidic pH and elevated temperatures. Inflammatory mediators (BK, substance P) also modulate TRPV1 activity. In this study we investigated the effect of TRPV1 agonists and elevated temperatures on neuronal membrane excitability by electrophysiological techniques using freshly isolated rat dorsal root ganglion neurons (DRGs). Focal application of heated solutions demonstrated that the normal threshold (approximately 42 degrees C) of TRPV1 activation was reduced in the presence of capsaicin (1 microM) to approximately 30 degrees C. In current-clamp recordings, increasing the temperature of the solution resulted in larger membrane depolarizations and significantly altered the pattern and onset of the action potential train evoked by 1 microM capsaicin. These effects were blocked by the TRPV1 antagonist capsazepine (10 microM). In contrast to capsaicin, anandamide (10 microM) alone did not evoke action potentials, but it did alter the excitability of neurons to subsequent applications of heat (50 degrees C). Together these results provide evidence that a synergistic interaction of TRPV1 ligands and elevated temperature activates TRPV1 receptors and results in profound effects on membrane excitability.